We report the isolation and establishment of Rickettsia felis in the C6/36 cell line. Rickettsial growth was intense, always with 90 to 100% of cells being infected after few weeks. The rickettsial isolate was confirmed by testing infected cells by PCR and sequencing fragments of three major Rickettsia genes (gltA, ompB, and the 17-kDa protein gene).
Rickettsia felis is a bacterium belonging to the spotted fever group of the genus Rickettsia. It was first observed by Adams et al. in 1990 (1) within midgut cells of cat fleas (Ctenocephalides felis felis) in the United Sates and was later described as a new Rickettsia species (2, 10) . The organism has been detected, by molecular assays, infecting the flea C. felis felis in different countries of the world, suggesting a cosmopolitan distribution (5, 7, 8, 13) . There are only a few reports of R. felis infecting other flea species, including Ctenocephalides canis, Pulex irritans, and Anomiopsyllus nudata (15) .
R. felis has been reported as the causative agent of the flea-borne spotted fever, an emerging human rickettsiosis that has been diagnosed in Mexico, the United States, Brazil, France, Germany, and Thailand (12, 13, 14, 17) . Diagnosis of human infection by R. felis has been performed by molecular assays or serological testing. The latter has been limited by the difficulties of producing R. felis antigens, since only one laboratory has been able to establish R. felis in tissue culture, using the XTC-2 cell line (10, 13). Here we report the isolation and establishment of R. felis in tissue culture, using C6/36 cells, a mosquito cell line derived from Aedes albopictus (6) .
In this experiment, uninfected and infected cells were incubated at 28 and 25°C, respectively, and the level of infected cells was determined visually by Gimenez staining (3) . Fleas (C. felis felis) were collected from naturally infested dogs in a farm at Pedreira, São Paulo State, Brazil, where a previous study detected up to 80% of the fleas infected with R. felis (5) . In the laboratory, four pools of five live fleas were formed. Each pool was disinfected for 10 min in iodine alcohol; washed twice in sterile water; triturated in 600 l of Leibovitz-15 medium with amphotericin B (Cultilab, Brazil), 2.5% bovine calf serum (HyClone), and antibiotics (penicillin [100 U/ml] and streptomycin [0.5 mg/ml]), and inoculated into four shell vials (Ϸ150 l per shell vial) containing a monolayer of C6/36 cells. After inoculation, the shell vials were centrifuged for 1 h at 700 ϫ g and 22°C (12) . Thereafter, the monolayer was washed and 1 ml of the same medium was added to each shell vial, which was incubated at 25°C. On the third day, the medium was changed to antibiotic-free medium. On the fifth day, a new change of medium was made, but the aspirated medium was centrifuged and the pellet was examined by Gimenez staining. Typical Rickettsia-like organisms (Fig. 1A) were observed within cells from the four inoculated shell vials. The monolayers of these infected shell vials were harvested and inoculated into a 25-cm 2 flask containing an uninfected monolayer of C6/36 cells. When the level of infected cells reached Ͼ90%, cells were harvested and inoculated into two new 75-cm 2 flasks containing uninfected C6/36 cells. When the level of infected cells reached Ϸ100%, cells were harvested and a portion of them was inoculated into new uninfected monolayers. The other portion was divided into aliquots to be frozen at Ϫ80°C or for the production of R. felis antigen slides to be used in further immunofluorescence assay tests, as previously described (4). Although the first three passages took 30 to 70 days for 90 to 100% of the cells to become infected, the isolate has been established in the C6/36 cell line with several subsequent passages, always reaching 90 to 100% infected cells within 15 to 30 days of incubation at 25°C.
One aliquot of infected cells from the 10th passage was used for DNA extraction and PCR targeting the rickettsial gltA, ompB, and 17-kDa protein genes, as previously described (9) . Fragments of 1,080, 766, and 499 bp of the gltA, ompB, and 17-kDa protein genes were sequenced. These fragments were 99.5 to 100% similar to the corresponding sequences of different strains of R. felis in GenBank ( Table 1 ), confirming that our isolate belongs to the species R. felis. This isolate was named strain Pedreira and has been deposited as a reference strain in the Laboratory of Parasitic Diseases, Department of Preventive Veterinary Medicine, Faculty of Veterinary Medicine, University of São Paulo, São Paulo, Brazil.
Immunofluorescence assay slides made with strain Pedreira were tested with two opossum (Didelphis aurita) sera that had previously shown high titers (8, 192 (Fig. 1B) , showing a further end point titer of 256.
The present study reports the isolation and establishment of R. felis in a mosquito cell line (C6/36). Previous studies (10, 13) reported the isolation and establishment of R. felis in an amphibian cell line (XTC-2), in which cells became 90% infected after 6 days of incubation at 28°C. In the present study, we also report an efficient cell model for cultivation of R. felis, in which cells became 90 to 100% infected after as few as 15 days of incubation at 25°C. We expect that this alternative cell line for the in vitro growth of rickettsiae will facilitate the study of R. felis through the world.
Spotted fever group rickettsiae are usually in vitro cultured at temperatures above 30°C (16) . Thus, in vitro growth restricted to lower temperatures seems to be just another particular feature of R. felis, since its recent genome sequencing showed several specific features, such as the presence of a plasmid and conjugative pili, reported for the first time for the genus Rickettsia (11). 
